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Oxcarb {v 
ENS Rose Wang (ID:113212) this answer is correct. Oxcarbazepine is a first-line 


treatment option for focal seizures. 
Phenobarbital % 
Phenytoin * 
Topiramate X 


{ Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Seizures and epilepsy 


LEARNING OBJECTIVE: 
To understand the use of pharmacological agents used to treat seizures and epilepsy. 


BACKGROUND: 


There are different classifications of epilepsy types and syndromes based on the patient's symptoms and the 
area of the brain affected. In choosing between first-line options, the aforementioned general considerations, 
adverse effects, and drug interactions must be taken into account, in addition to considerations that deal 
with special populations. For the treatment of Focal Seizures: First-line monotherapy options include 
Carbamazepine, Lamotrigine, Levetiracetam, Lacosamide, Oxcarbazepine, and Valproic Acid/Divalproex (VPA) 
(avoid in women and girls of childbearing potential). Alternative or adjunctive therapy options include 
Brivaracetam, Clobazam, Eslicarbazepine, Gabapentin, Perampanel, Phenobarbital, Phenytoin, Primidone, 
Topiramate, and Vigabatrin. 


RATIONALE: 
Correct Answer: 


* Oxcarbazepine - Oxcarbazepine is a first-line treatment option for focal seizures. 


Incorrect Answers: 
e Phenobarbital - Phenobarbital is an alternative or adjunctive therapy for focal seizures. 
e Phenytoin - Phenytoin is an alternative or adjunctive therapy for focal seizures. 


e Topiramate - Topiramate is an alternative or adjunctive therapy for focal seizures. 


TAKEAWAY/KEY POINTS: 


First-line monotherapy options for focal seizures include carbamazepine, lamotrigine, lacosamide, 
levetiracetam, oxcarbazepine, and valproic acid/divalproex. Some alternative or adjunctive therapy options 
include brivaracetam, clobazam, eslicarbazepine, gabapentin, perampanel, phenobarbital, phenytoin, 
primidone, topiramate, and vigabatrin. 
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The correct answer is: Oxcarbazepine 


CV is a busy 36-year-old female breastfeeding her first child, a four-month-old baby girl. She enjoys 
motherhood and would like another child within the next 2 years. She experienced a generalized 
tonic-clonic seizure last week, and her doctor would like to start her on an antiepileptic drug (AED). 
Her past medical history includes a seizure as a child, which was untreated, as well as seasonal 
allergies. Her medications include cetirizine 10 mg PO once daily, vitamin D 2000 IU PO once daily, 
vitamin C 500 mg PO once daily and normal saline 0.9% nasal spray, use 2 sprays per nostril twice 
daily. She took folic acid 0.4 mg PO once daily while pregnant and continues to take them. 


Which of the following statements is the most appropriate recommendation for the treatment of CV's 
seizure? 


Select one: 


CV should not breastfeed as AEDs are not compatible with breastfeeding % 


CV should be advised to use contraception to prevent her from becoming pregnant again while on % 
an AED 

CV does not need to take folic acid now that she has given birth * 

CV should ask her family and friends w 


to help with the baby so she gets 
enough sleep 


Rose Wang (ID:113212) this answer is correct. Sleep 
deprivation can increase the risk of seizures despite 
being on an AED. 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 


To understand the management of seizures and epilepsy in women who are of childbearing potential or 
breastfeeding. 


BACKGROUND: 


Epilepsy is a neurological disorder in which patients are prone to recurrent, unprovoked seizures of varying 
presentations and severity. Seizures may occur in pregnancy due to preexisting epilepsy or precipitated by 
triggers such as hormonal changes, sleep deprivation, and stress 


Preconception: 


It is currently not clear whether pregnancy can reduce or exacerbate seizures. However, the use of some 
antiepileptic drugs (AEDs) can cause adverse effects on the fetus. Before conception, women should have 
their AED regimen adjusted to minimize teratogenic risk. If possible, patients on combination therapy should 
be withdrawn from AEDs with the lowest effect on seizure frequency and be maintained on the lowest 
effective dose of their AEDs. It is also common for women of childbearing age on any AED to be 
supplemented with folic acid 0.4-4 mg daily to prevent neural tube defects in the fetus. Doses of 4 mg daily 
are recommended for those with a history of neural tube defects or taking valproic acid. Folate should be 
started 3 months before pregnancy at a minimum and is typically continued throughout pregnancy and 
sometimes into the postpartum period. 


Breastfeeding: 


Most AEDs are transferred through breast milk to the baby. However, the exact clinical significance of this is 
uncertain. In addition, breastfeeding provides many long-term benefits to the child. Furthermore, AEDs are 
transferred to the baby through the placenta during pregnancy. Thus, some believe that complete cessation 
of breastfeeding can cause immediate AED withdrawal in the infant, while implementing breastfeeding can 
cause a more gradual tapering effect. As a result, it is generally believed that the benefits of breastfeeding 
the child outweigh the risks of AED exposure (including for valproic acid). Thus, breastfeeding should not be 
discouraged. Patients should monitor for increased signs of sedation in their child, particularly with 
barbiturates (phenobarbital and primidone), clobazam, lamotrigine, and ethosuximide, which may have a 
higher penetration in breast milk. AEDs that are likely safe during breastfeeding are carbamazepine, 
phenytoin, valproic acid, and lamotrigine. 


RATIONALE: 


Correct Answer: 


* CV should ask her family and friends to help with the baby so she gets enough sleep - Sleep 
deprivation can increase the risk of seizures despite being on an AED. 


Incorrect Answers: 


* CV should not breastfeed as AEDs are not compatible with breastfeeding. - Breastfeeding should 
not be discouraged while patients are on AEDs. More safe drug options can be used in this 
population. 


* CV should be advised to use contraception to prevent her from becoming pregnant again while on 
an AED - While some AEDs are teratogenic and women should be on reliable forms of contraceptives 
while takina them. there are safer options that are compatible with preanancv. 
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* CV does not need to take folic acid now that she has given birth - Women with epilepsy of 
childbearing age should take folic acid to prevent neural tube defects in case they become pregnant. 


TAKEAWAY/KEY POINTS: 


Women of childbearing age should be advised to take folic acid daily to prevent neural tube defects in the 
event of a pregnancy. Noi all AEDs are incompatible with pregnancy and breastfeeding. Treatment decisions 
will have to be made with the patient's preferences in mind. Sleep deprivation can increase the risk of 
seizures despite being on an AED. 
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The correct answer is: CV should ask her family and friends to help with the baby so she gets enough sleep 


Which of the following patient scenarios does NOT include a potential cause or risk factor for developing a 
seizure disorder? 
Select one: 

A 2-year-old female whose father experienced atonic seizures in his childhood * 

A 27-year-old male with Zika virus * 

A 76-year-old male who just suffered a stroke % 


A45-year-old female using v 
Ozempic® (semaglutide) for 
type 2 diabetes mellitus 


Rose Wang (ID:113212) this answer is correct. Diabetes itself is 
not a cause of seizures, however, metabolic derangements like 
hypoglycemia or hyperglycemia may be a cause of seizures. 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 
To understand the clinical presentation, classification, etiology, risk factors, and diagnosis of epilepsy. 


BACKGROUND: 


Epilepsy is a neurological disorder in which patients are prone to recurrent, unprovoked seizures of varying 
presentations and severity. Epilepsy is associated with various consequences, including developmental delays, 
cognitive impairment, and an increased risk of mortality. Patients with epilepsy often have difficulties with 
independent living and live a limited lifestyle (e.g. restricted driving) due to the condition’s unpredictable 
nature. As a result, patients may suffer from comorbid depression and anxiety as well. 


Seizures are thought to result from a network of abnormally excitable neurons firing in synchronization. 
Hyperexcitability has been linked to the increased disposition of neurons to depolarize and propagate action 
potentials. This depolarization is significantly influenced by potassium, calcium, sodium, and chloride 
channels in the neuronal membrane. Many antiepileptic drugs target these channels, reducing sodium influx 
or increasing chloride influx to hyperpolarize the neuron and prevent firing. 


Other potential mechanisms of epilepsy have been proposed, such as the upregulation of synaptic vesicle 
protein 2A (SV2A), which has become a target of the newer generation of antiepileptics. However, these 
mechanisms are not completely understood and are beyond the scope of this background. 


The International League Against Epilepsy (ILAE) recognizes six etiological categories of epilepsy. 
RATIONALE: 
Correct Answer: 

* A 45-year-old female using Ozempic® (semaglutide) for type 2 diabetes mellitus - Diabetes itself 


is not a cause of seizures, however, metabolic derangements like hypoglycemia or hyperglycemia may 
be a cause of seizures. 


Incorrect Answers: 


* A 2-year-old female whose father experienced atonic seizures in his childhood - Genetics (i.e. 
inherited from parents or a new mutation in genetic lineage) can be a cause of seizures, most 
commonly in children. 
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* A 27-year-old male with Zika virus - Infections are the most common cause of seizures worldwide 
(more common in developing countries). Examples include neurocysticercosis, HIV, Zika virus, and 
cytomegalovirus. 


* A 76-year-old male who just suffered a stroke - Structural changes due to conditions such as a 
stroke or head trauma are common causes of seizures, especially in the elderly. 


TAKEAWAY/KEY POINTS: 


Six categories of causes for epilepsy include structural (e.g. visible abnormalities on neuroimaging, stroke, 
head trauma), genetic (e.g. inherited from parents, new mutation in genetic lineage), infectious (e.g. 
neurocysticercosis, HIV, Zika virus, cytomegalovirus), metabolic (e.g. hypoglycemia, hyponatremia), immune 
(e.g. anti-N-methyl-D-aspartate receptor), and unknown. 
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The correct answer is: A 45-year-old female using Ozempic® (semaglutide) for type 2 diabetes mellitus 


AB is a 28-year-old female who has been diagnosed with epilepsy and has been prescribed 
lamotrigine to control her seizures. She is on contraception, using etonogestrel 11.4 mg/ethinyl 
estradiol 2.6 mg slow release vaginal ring, inserting 1 ring into the vagina for 3 weeks and removing 
on the fourth week. To ensure that lamotrigine is effective and to avoid toxicity, her neurologist 
recommends regular therapeutic drug monitoring (TDM). AB is curious about why TDM is important 
and what factors might affect her drug levels. She researched online and found the following 
information. 


Which of the following statements regarding drug serum level monitoring for antiepileptic drugs (AEDs) is 
INCORRECT? 


Select one: 


Levels mustbedrawn w 


based ondhetdnud's Rose Wang (ID:113212) this answer is correct. Knowledge of the 


FON ee Sn serum level at which a patient achieved an appropriate clinical 

be adjusted to maintain response provides a useful reference range at future points in time 
the (evel within the when pharmacokinetic changes in the body occur. Maintaining the 
iNempedte range serum level within the therapeutic range is not a priority; "treat the 


patient, not the serum level.” 


Closer monitoring of levels is especially important in renal failure, hepatic failure, and pregnant  % 
women 
It is important to monitor serum drug levels of lamotrigine in patients using hormonal x 


contraceptives 


Serum levels are hard to attain for most AEDs and have limited clinical value, soit is not routinely  % 
recommended 


{Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 
To understand serum drug level monitoring of antiepileptic drugs (AEDs). 


BACKGROUND: 


Serum levels are hard to attain for most AEDs and have limited clinical value, as the clinical response is much 
more important. Thus, therapeutic drug monitoring is not routinely recommended for AEDs. However, 
knowledge of the serum level at which a patient achieved an appropriate clinical response may provide a 
useful reference range at future points in time when pharmacokinetic changes in the body occur. Some 
patients may achieve this adequate control below the recorded therapeutic range, and some patients may 
experience toxicities within the therapeutic range. For this reason, there is the common saying, "Treat the 
patient, not the serum level." In some unique pharmacokinetic situations, such as renal failure, hepatic failure, 
and pregnant women, closer monitoring of levels may be warranted. Serum lamotrigine levels can be 
reduced by the use of oral contraceptives or due to hormonal changes in pregnancy. These levels should be 
monitored during the use of hormonal contraceptives or pregnancy, and dose increases may need to be 
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Implemented to maintain adequate seizure control. 


RATIONALE: 
Correct Answer: 


* Levels must be drawn based on the drug's half-life, and doses must be adjusted to maintain the 
level within the therapeutic range - Knowledge of the serum level at which a patient achieved an 
appropriate clinical response provides a useful reference range at future points in time when 
pharmacokinetic changes in the body occur. Maintaining the serum level within the therapeutic range 
is not a priority; "treat the patient, not the serum level.” 


Incorrect Answers: 


* Closer monitoring of levels is especially important in renal failure, hepatic failure, and pregnant 
women - Closer monitoring of levels in unique pharmacokinetic situations such as renal failure, 
hepatic failure, and pregnant women may be warranted. 


It is important to monitor serum drug levels of lamotrigine in patients using hormonal 
contraceptives - Serum lamotrigine levels can be reduced by the use of hormonal contraceptives or 
due to hormonal changes in pregnancy. These levels should be monitored during the use of combined 
oral contraceptives or pregnancy, and dose increases may need to be implemented to maintain 
adequate seizure control. 


Serum levels are hard to attain for most AEDs and have limited cli 
routinely recommended- Serum levels are hard to attain for most AEDs and have limited clinical 
value, as clinical response is much more important. Thus, therapeutic drug monitoring is not routinely 
recommended for AEDs. 


TAKEAWAY/KEY POINTS: 


Therapeutic drug monitoring is not routinely recommended for AEDs because serum levels are hard to attain 
for most AEDs and have limited clinical value, as the clinical response is much more important. In some 
situations, such as renal failure, hepatic failure, pregnant women, and patients on hormonal contraceptives, it 
may be warranted. 
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children and adults: report of the Guideline Committee of the American Epilepsy Society. Epilepsy 

Curr 2016;16(1):48-61. 


The correct answer is: Levels must be drawn based on the drug's half-life, and doses must be adjusted to 
maintain the level within the therapeutic range 


Which of the following Anti-Epileptic Drugs (AEDs) should NOT be used in patients with chronic liver 
disease? 


Select one: 


Levetiracetam * 


Gabapentin X 

Valproic V 

er Rose Wang (ID:113212) this answer is correct. Certain AEDs, such as valproic acid, are 
associated with hepatotoxicity and should be avoided in patients with comorbid liver 
disease. 

Vigabatrin % 


{Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 


To understand the safety of pharmacological agents used to treat seizures and epilepsy. 


BACKGROUND: 


There are different classifications of epilepsy types and syndromes based on the patient's symptoms and the 
area of the brain affected. Selection of an AED should take into account the patient's seizure type and the 
agent's evidence in that seizure type. Most of the first-line options for each seizure type have similar 
evidence for efficacy. Thus, patient specific factors such as age and gender, as well as specific AED factors 
including potential side effects, potential drug interactions, and convenience of administration are important 
in determining therapy. Most AEDs have the potential to cause elevated liver enzvmes and hepatic iniury and 
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a reduction in blood ‘counts. For example, carbamazepine can cause neutropenia and valproic acid can cause 
thrombocytopenia. Patients should be monitored appropriately. Provided the changes are modest, patients 
can remain on these therapies, White blood cell count and liver enzyme testing may be warranted in patients 
who have a sudden illness (presenting with lethargy, vomiting, or fever). Valproic acid and divalproex are not 
recommended in patients with hepatic disease and they are contraindicated in severe disease. Additionally, 
phenobarbital and carbamazepine should be used with caution and in reduced doses in patients with liver 
disease, and phenytoin dose adjustments may also be needed in these patients. 


RATIONALE: 
Correct Answer: 


© Valproic acid - Certain AEDs, such as valproic acid, are associated with hepatotoxicity and should be 
avoided in patients with comorbid liver disease. 


Incorrect Answers: 


* Levetiracetam - Levetiracetam does not undergo significant hepatic metabolism and is a safer option 
in patients with chronic liver disease. 


* Gabapentin - Gabapentin does not undergo significant hepatic metabolism and is a safer option in 
patients with chronic liver disease. 


e Vigabatrin - Vigabatrin does not undergo significant hepatic metabolism and is a safer option in 
patients with chronic liver disease. 


TAKEAWAY/KEY POINTS: 


Certain AEDs, such as valproic acid, are associated with hepatotoxicity and should be avoided in patients with 
comorbid liver disease. Phenytoin and carbamazepine are also associated with hepatotoxicity to a lesser 
extent. Caution and dose adjustment may be required for a number of other AEDs as many of them are 
metabolized fully or partially in the liver. 
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The correct answer is: Valproic acid 


YS is a 16-year-old female who presents to the neurology clinic with a history of seizures. She reports 

experiencing two different types of episodes. The first type involves sudden, brief lapses in awareness 
lasting less than 10 seconds, during which she stares blankly and does not respond to external stimuli 
or recall the seizure afterward. The second type involves jerking movements of her right arm and leg, 
lasting about 1 minute, during which she remains aware but cannot control the movements. Her MRI 

and EEG results show abnormal activity in both hemispheres of the brain. 


Based on the YS's description and the diagnostic findings, which statement accurately differentiates between 
the types of seizures she is experiencing? 


Select one: 
The brief v 
lapses in Rose Wang (ID:113212) this answer is correct. The brief lapses in awareness are 
awareness are absence seizures. Absence seizures are a type of generalized seizures that 
absence typically involve staring and brief periods of unconsciousness or lack of 
seizures awareness for 5-10 seconds, 


The jerking movements of the right arm and leg are generalized tonic-clonic seizures ¥ 


Focal seizures can present with or without impairment of awareness, whereas generalized seizures % 
always present with impaired awareness 


The jerking movements of the right arm and leg are focal to bilateral tonic-clonic seizures that are % 
secondarily generalized 


Marks for this submission: 1.00/1.00. 

TOPIC: Seizures and Epilepsy 

LEARNING OBJECTIVE: 

To understand the clinical presentation and classification of different types of seizures. 
BACKGROUND: 


Fa 
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presentations and severity. Epilepsy is associated with various consequences, including developmental delays, 
cognitive impairment, and an increased risk of mortality. Patients with epilepsy often have difficulties with 
independent living and live a limited lifestyle (e.g. restricted driving) due to the condition’s unpredictable 
nature. As a result, patients may suffer from comorbid depression and anxiety as well. 


Seizures are thought to result from a network of abnormally excitable neurons firing in synchronization. 
Hyperexcitability has been linked to the increased disposition of neurons to depolarize and propagate action 
potentials. This depolarization is significantly influenced by potassium, calcium, sodium, and chloride 
channels in the neuronal membrane. Many antiepileptic agents target these channels, reducing sodium influx 
or increasing chloride influx to hyperpolarize the neuron and prevent firing. 


Other potential mechanisms of epilepsy have been proposed, such as the upregulation of Synaptic Vesicle 
protein 2A (SV2A), a target of the newer generation of antiepileptics, However, these mechanisms are not 
completely understood and are beyond the scope of this background. 


There are different classifications of epilepsy types and syndromes based on the patient's symptoms and the 
area of the brain affected. 


Below is the table summarizing different types of focal (formerly known as Partial) seizures, which originate 
from a neural network in only one side of the brain. 


Classification of Common Seizures with Associated 
Presentation: FOCAL SEIZURES 


[Type of Seizure [Presentation 
© Patients are still aware of themselves and their 
environment 
Without impaired awareness + Will have motor and/or non-motor (e.g. autonomic, 
(formerly known as simple partial) sensory, cognitive) components 


‘= Short duration, usually lasting under 1 minute 


+ Impaired awareness at any point during the seizure (can 
occur later in the seizure) 


* May not recall events of seizure, postictal confusion 
common 


e Often confused with absence seizures 


With impairment of awareness 


(formerly complex partial) e Presents with motor and/or non-motor symptoms 


æ Motor features usually are automatisms 


e Non-motor features usually manifest as behavioural 
arrest (blank stare) 


«Usually lasts 1-2 minutes 


© Seizures originating from a smaller area within one side 
ofthe brain that progresses and affects a wider area that 

Focal to bilateral tonic-clonic SIS EE NSE SEEES 

seizures (secondarily generalized 


© Start as focal seizure with impaired awareness but 
tonic-clonic seizures) 


progresses to bilateral convulsive features such as tonic- 
clonic spasms 


Below is the table summarizing different types of generalized seizures, which originate from a neural network 
encompassing both sides of the brain. 


Classification of Common Seizures with Associated 
Presentation: GENERALIZED SEIZURES 


T Subtype (list not J 
Type of Seizure RERA Presentation 
* Sudden onset and short-ived 
(usually 5-10 seconds) 
+ Usually manifests as behavioural 
arrest (blank stare) 
With nen-motor component - Typical absence e Usually no waming signs or postictal 
seizures (formerly, consequences 


absence seizures : iM 
petit mal" seizures) 


+ May be accompanied by upwards 
rolling of eyeballs and eyelid 
fluttering (eyelid myocionia) 


«Usually affects children 


Slightly siower onset and longer 
lasting (~20 seconds) 


Accompanied by motor features such 
as myoclonic muscle movements or 
Aiii automatisms 

seizures 


May be accompanied by upwards 
rolling of eyeballs and eyelid 
fluttering (eyelid myoclonia) 


Usually affects children 


Classic, well-known seizure 
presentation with muscle stiffening in 
the tonic phase, and rhythmic jerking 
Generado motions in the clonic phase 

clonic seizures 
(formerly "grand mal" 
seizures) 


‘With motor component - Most 
‘commonly present with tonic- 
clonic (most common), 
myoclonic, atonic, or spasm 
features 


Usually lasts ~1-2 minutes 


Postictal confusion, fatigue, 
drowsiness, and amnesia are 
‘common 


Brief, bilateral jerking movements 


Myocionic seizures Individual usually remains conscious 


and alert 


Sudden loss of muscle tone 


Common in children 


Manifest as "drop-attacks” - patient 
loses muscle tone and may slump 
over or fall to the ground 


Atonic seizures 


Postictal confusion may be present 


RATIONALE: 
Correct Answer: 
e The brief lapses in awareness are absence seizures - The brief lapses in awareness are absence 


seizures, Absence seizures are a type of generalized seizures that typically involve staring and brief 
periods of unconsciousness or lack of awareness for 5-10 seconds. 


Incorrect Answers: 


* The jerking movements of the right arm and leg are generalized tonic-clonic seizures - The 
jerking of the right arm and leg is more indicative of a focal seizure, as generalized seizures typically 
involve both sides of the brain and manifest as bilateral convulsive movements. 


Focal seizures can present with or without impairment of awareness, whereas generalized 
seizures always present with impaired awareness - Both focal and generalized seizures can present 
with or without impairment of awareness. 


The jerking movements of the right arm and leg are focal to bilateral tonic-clonic seizures that 
are secondarily generalized - Focal to bilateral tonic-clonic seizures start in one side of the brain and 
then spread to both sides, often leading to loss of consciousness. The patient's jerking is confined to 
one side and does not spread or cause loss of consciousness. 


TAKEAWAY/KEY POINTS: 


Generalized seizures originate from a neural network encompassing both sides of the brain, whereas focal 
seizures originate from a neural network in only one side of the brain. Types of focal seizures include those 
without impairment (simple) and those with impairment (complex), as well as focal to bilateral tonic-clonic 
seizures (secondarily generalized tonic-clonic seizures). Types of generalized seizures include absence (typical 
or atypical), tonic-clonic, myoclonic, and atonic seizures. Both focal and generalized seizures can present with 
or without impairment of awareness, and both include different types of seizures that can range from <60 
seconds to 1-2 minutes in duration. 
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Question #: 28 
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Which of the following is NOT a side effect of phenytoin? 


Select one: 


Increased body hair % 
Slurred speech ® 


Hearing ¥ 


less Rose Wang (1D:113212) this answer is correct. This is not a known side effect of 


phenytoin. 


Impaired balance * 


{ Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 


To understand the adverse effects associated with pharmacological agents used to treat seizures and 
epilepsy. 


BACKGROUND: 


Phenytoin is a hycantoin derivative used to treat focal seizures, and should be avoided in individuals with 
absence or myoclonic seizures. Phenytoin induces sodium efflux in the neurons, which extends the neuron’s 
refractory period in between action potentials, and decreases excessive neuronal stimulation. Adverse effects 
of phenytoin include CNS effects (e.g., confusion, slurred speech, impaired balance/coordination), gingival 
hyperplasia (overgrowth of the gums), increased body hair, and rash. Phenytoin is a major substrate of the 
CYP2C19 and CYP2C9 isozymes, and a minor substrate of the CYP3A4 isozyme. Phenytoin is a weak inducer 
of the CYP1A2, CYP2B6 isozymes, and a strong inducer of the CYP3A4 isozyme. 


RATIONALE: 
Correct Answer: 


* Hearing loss - This is not a known side effect of phenytoin. 


Incorrect Answers: 
* Increased body hair - Increased body hair is a known side effect of phenytoin. 
© Slurred speech - Slurred speech is a known side effect of phenytoin. 


© Impaired balance - Impaired balance and coordination is a known side effect of phenytoin. 


TAKEAWAY/KEY POINTS: 


Adverse effects of phenytoin include CNS effects (e.g, confusion, slurred speech, impaired 
balance/coordination), gingival hyperplasia (overgrowth of the gums), increased body hair, and rash. 
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The correct answer is: Hearing loss 


All of the following scenarios include factors that would favour the successful discontinuation of an Anti- 
Epileptic Drug (AED) EXCEPT: 


Select one: 
A patient who has been seizure-free for at least 2 - 4 years % 
A patient who achieved complete seizure control within 1 year of therapy X 
A patient whose onset of w 


seizures is between the Rose Wang (ID:113212) this answer is correct. An onset of seizures 
ades of 35 - 65 between 2 - 35 years old is a factor that would favour the successful 


discontinuation of AEDs. 


A patient with a normal neurological exam and electroencephalogram (EEG) at the time of AED 
withdrawal 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 
To understand when to discontinue Anti-Epileptic Drugs (AED) in the management of seizures and epilepsy. 


BACKGROUND: 


Epilepsy is a neurological disorder in which patients are prone to recurrent, unprovoked seizures of varying 
presentations and severity. Epilepsy is associated with various consequences including developmental delays, 
cognitive impairment, and an increased risk in mortality. Patients with epilepsy often have difficulties with 
independent living, and live a limited lifestyle (e.g. restricted driving) due to the condition’s unpredictable 
nature. As a result, patients may suffer from comorbid depression and anxiety as well. 

Seizures are thought to result from a network of abnormally excitable neurons firing in synchronization. 
Hyperexcitability has been linked to the increased disposition of neurons to depolarize and propagate action 
potentials. This depolarization is significantly influenced by potassium, calcium, sodium, and chloride 
channels in the neuronal membrane. Many antiepileptic agents target these channels, reducing sodium influx 
or increasing chloride influx to hyperpolarize the neuron and prevent firing. Other potential mechanisms of 
epilepsy have been proposed, such as the upregulation of Synaptic Vesicle protein 2A (SV2A), a target of the 
newer generation of antiepileptic. However, these mechanisms are not completely understood and are 
beyond the scope of this background. 

The diagnosis of epilepsy is made by considering the patient's symptoms, clinical history, comorbidities, risk 
factors, and potential etiology. Patients are diagnosed with epilepsy if they fulfill any of the following three 
criteria: 


1.A history of 2 unprovoked seizures over 24 hours apart 
2. A history of 1 unprovoked seizure, and a > 60% chance of having another seizure in the next 10 years 


3. A history of 1 unprovoked seizure, and a clearcut epilepsy syndrome demonstrated by 
electroencephalogram (EEG) abnormalities. 


Seizures vary in their symptoms, severity, consequences, and their area of origin. For simplicity, they are 
classified based on 3 criteria: the area of the brain they originate from, the patient's level of awareness during 
the seizure, and other clinical features. 

In patients who have achieved seizure freedom for 2-4 years, Anti-Epileptic Drug (AED) withdrawal may be 
considered. AED withdrawal is associated with the recurrence of seizures, and thus a discussion with the 
patient about the risks and benefits of discontinuing versus staying on therapy is paramount. The risk of 
recurrence is higher with adults than children since childhood epilepsy syndromes have high rates of 
spontaneous remission. Important factors to consider for adult patients include driving, employment, and the 
risks of long-term treatment. Abnormal EEG at the time of withdrawal may indicate increased risk of 
recurrence, however, it does not need to be routinely screened for. AED withdrawal should be done slowly 
over the course of 2-3 months at a minimum. Longer withdrawal schedules of at least 6 months should be 
done for benzodiazepines and barbiturates. 


RATIONALE: 
Correct Answer: 


* A patient whose onset of seizures is between the ages of 35 - 65 - An onset of seizures between 2 - 
35 years old is a factor that would favour the successful discontinuation of AEDs. 


Incorrect Answers: 


* A patient who has been seizure-free for at least 2 - 4 years - Being seizure-free for at least 2 - 4 years 
is a factor that would favour the successful discontinuation of AEDs. 


A patient who achieved complete seizure control within 1 year of therapy - Achieving complete 
seizure control within 1 year of therapy is a factor that would favour the successful discontinuation of 
AEDs. 


A patient with anormal neurological exam and electroencephalogram (EEG) at the time of AED 
withdrawal - A normal neurological exam and electroencephalogram (EEG) at the time of AED 
withdrawal are factors that would favour the successful discontinuation of AEDs. 


TAKEAWAY/KEY POINTS: 


AEDs are typically lifelong but factors that would favour successful discontinuation are being seizure-free for 
2-4 years, achieving complete seizure control within 1 year, having an onset of seizures between the ages of 
2 - 35, and a normal neurological exam and EEG. 


REFERENCES: 


[1] Moeller J, Sadler RM. Seizures and Epilepsy. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Nguyen WV, Baca CB, Chen JJ, Rogers SJ. Epilepsy. In: DiPiro JT, Talbert RL Yee GC, Matzke GR, Wells BG, 
Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill 


[B] Karceski S. Initial treatment of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. Waltham, MA: 
UpToDate. 


[4] Schachter SC. Evaluation and management of the first seizure in adults. In: Garcia P, Dashe JF, eds. 
UpToDate. Waltham, MA.: UpToDate. 


[5] Schachter SC. Overview of the management of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. 


Question #: 29 


ID: 53194 
Corect 


Fag question 


(sna reeaace 


Waltham, MA.: UpToDate. 


[6] Glauser T, Shinnar S, Gloss D et al. Evidence-based guideline: treatment of convulsive status epilepticus in 
children and adults: report of the Guideline Committee of the American Epilepsy Society. Epilepsy Curr 
2016;16(1):48-61 


The correct answer is: A patient whose onset of seizures is between the ages of 35 - 65 


VB is a 36-year-old male who has recently been diagnosed with myoclonic seizures. His neurologist 
has prescribed valproic acid to help control his seizures. VB has been reading about the potential side 
effects of valproic acid and is feeling anxious about starting the medications. He is particularly 
worried about potential weight changes, liver issues, and any effects on his cognitive function, as he is 
a graduate student who needs to maintain his academic performance. VB decides to discuss his 
concerns with the pharmacist as he is picking up his medication. 


All of the following statements are appropriate counselling points for valproic acid EXCEPT: 


Select one: 
Valproic acid may cause v J 
weight loss, excitability, and Rose Wang (ID:113212) this answer is correct. Weight gain, 
temor sedation, and tremor are potential side effects of valproic acid. 


Hepatotoxicity is more common in the first 6 months of valproate initiation % 
Valproic acid can cause sedation or lethargy % 


While on valproic acid, bone density should be monitored, and calcium and vitamin D x 
supplementation is recommended 


Marks for this submission: 1.00/1.00. 
TOPIC: Seizures and epilepsy 


LEARNING OBJECTIVE: 


To understand the counselling points for valproic acid. 


BACKGROUND: 


Valproic acid and divalproex are derivatives of carboxylic acid that are thought to increase GABA levels in the 
brain in order to decrease neuronal excitability. Valproic acid and divalproex are broad-spectrum antiepileptic 
drugs that may be used to treat focal seizures, generalized tonic-clonic seizures, tonic and atonic seizures, 
absence seizures, and myoclonic seizures. Adverse effects associated with valproic acid and divalproex 
include nausea, vomiting, tremor, weight gain, thrombocytopenia, and sedation. Valproic acid and divalproex 
have also been associated with alopecia, hepatic toxicity, and rare cases of polycystic ovary syndrome, 
Valoroic acid and divalproex are teratogenic and should be avoided in women of childbearing potential 
whenever possible. Valproic acid and divalproex are minor substrates of the CYP2A6, CYP2B6, CYP2C19, 
CYP2C9, and CYP2E1 isozymes. Valproic acid has been associated with metabolic changes such as 
hyperandrogenism (which can manifest as hirsutism, central obesity, and alopecia), oligomenorrhea, 
polycystic ovary syndrome, and lower fertility. It is also associated with adverse pregnancy outcomes. Thus, it 
is not recommended for use in women of childbearing age. Before conception, women should have their 
antiepileptic drug (AED) regimen adjusted to minimize teratogenic risk. Valproic acid has been associated 
with increased congenital malformations and reduced IQ in children whose mothers took valproic acid during 
pregnancy. Thus, it should be avoided throughout pregnancy. Enzyme-inducing AEDs and valproic acid have 
been linked to alterations in endocrine function. This can lead to various consequences, including 
osteoporosis with an increased risk of fractures, lower fertility, thyroid dysfunction, and hyperlipidemia. Of 
these, osteoporosis is the most common and bone density should be monitored according to appropriate 
osteoporosis guidelines. Supplementation with vitamin D and calcium should also be considered. Most AEDs 
have the potential to cause elevated liver enzymes, hepatic injury and a reduction in blood counts. For 
example, carbamazepine can cause neutropenia, and valproic acid can cause thrombocytopenia. Patients who 
experience blood or hepatic dyscrasias should have their complete blood count (CBC) and liver function tests 
(e.g. ALT, AST, ALP, bilirubin) measured at baseline and then in 4-6 weeks. If levels remain stable, monitoring 
can reduce to yearly blood work. 


RATIONALE: 


Correct Answer: 


* Valproic acid may cause weight loss, excitability, and tremor - Weight gain, sedation, and tremor are 
potential side effects of valproic acid 


Incorrect Answers: 


e Hepatotoxicity is more common in the first 6 months of valproate ini 
common in the first 6 months of valproate initiation. 


ition - Hepatotoxicity is more 


Valproic acid can cause sedation or lethargy - Valproic acid can cause sedation or lethargy, affecting 
cognitive functions by reducing overall alertness and mental energy. 


While on valproic acid, bone density should be monitored, and calcium and vitamin D 
supplementation is recommended - Valproic acid has been linked to alterations in endocrine function 
which may cause osteoporosis and increased risk of bone fractures. Bone density should be monitored 
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should also be considered. 


TAKEAWAY/KEY POINTS: 


Valproic acid is a broad-spectrum antiepileptic drug with side effects including nausea, vomiting, tremor, 
weight gain, thrombocytopenia, and sedation. Blood work and bone density should be monitored 
appropriately to manage the rare but serious side effects such as thrombocytopenia, hepatotoxicity, and 
osteoporosis. Valproic acid is also teratogenic and should be avoided in women of childbearing potential 
whenever possible. 
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The correct answer is: Valproic acid may cause weight loss, excitability, and tremor 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


FT is a 26-year-old female, two months pregnant with her first child. Her medical history includes 
epilepsy diagnosed at age 13 upon the onset of puberty. At this time, she was started on lamotrigine 
to manage her generalized tonic-clonic seizures. FT achieved complete seizure control within 1 year 

en with a normal neurologic exam and electroencephalogram (EEG), so the 
antiepileptic drug (AED) was subsequently stopped 2 years later. She has not had any seizures again 
until one month ago. 


Which of the following statements is the most appropriate recommendation for the treatment of FT? 


Select one: 
Initiate valproic acid because an alternative first-line agent is preferred in the reoccurrence ofa X 
seizure disorder 
Initiate lamotrigine at the same dose as FT's previous regimen to achieve the same successful x 
seizure control 
Initiate {v 
levetifacktam with Rose Wang (ID:113212) this answer is correct. Levetiracetam is a first-line 
ERA option for generalized tonic-clonic seizures and is associaied with a low 
monamona oide risk of congenital malformations. However, serum levels may be affected 
Bora during pregnancy so serum testing should be considered. 


Initiate ethosuximide since it is the preferred first-line agent for monotherapy in generalized tonic- % 
clonic seizures 


Marks for this submission: 1.00/1.00. 

TOPIC: Seizures and Epilepsy 

LEARNING OBJECTIVE: 

To understand the treatment of generalized tonic-clonic seizures and epilepsy in women who are pregnant. 
BACKGROUND: 

Treatment of Generalized Tonic-Clonic Seizures: 


© First-line monotherapy 


© Valproic acid (VPA) (superior to lamotrigine and topiramate but avoid in women and girls of 
childbearing potential) 


* Lamotrigine 
e Levetiracetam 
* Alternative or adjunctive therapy 
* Clobazam 
+ Topiramate 
+ Perampanel 


e Brivaracetam 


It is currently not clear whether pregnancy can reduce or exacerbate seizures. However, the use of some 
antiepilaptic drugs (AEDs) can cause adverse effects to a fetus. Before conception, women should have their 
AED regimen adjusted to minimize teratogenic risk. Valproic acid has been associated with increased 
congenital malformations and reduced IQ in children whose mothers took valproic acid during pregnancy. 
Thus, it should be avoided. Topiramate should be used with caution in pregnancy due to its association with 
cleft palate and other congenital malformations. Higher AED doses and combination therapy place an 
individual's pregnancy at higher risk for adverse outcomes. If possible, patients on combination therapy 
should be withdrawn from AEDs with the lowest effect on seizure frequency and be maintained on the lowest 
effective dose of their AEDs. 


The pharmacokinetic changes that result from pregnancy can alter the serum levels of many AEDs, including 
levetiracetam, topiramate, oxcarbazepine, and lacosamide. Alterations in most of these AED concentrations 
do not usually adversely affect the pregnancy or lead to loss of seizure freedom. Thus, dose adjustments are 
only recommended when a loss of seizure freedom is observed. However, lamotrigine levels can decrease by 
at least 50%, which may lead to the loss of seizure freedom in the majority of pregnant patients. Thus, levels 
will need to be increased by approximately two times or more during pregnancy. The metabolism of 
lamotrigine is decreased by valproic acid and divalproex; combining lamotrigine with these products may 
increase an individual's risk of developing a rash. Lamotrigine is also titrated slowly to reduce the risk of rash. 


Levetiracetam is associated with a low risk of congenital malformations. However, serum levels may be 
affected during pregnancy so serum testing should be considered. Levetiracetam can be titrated rapidly. 
Adverse effects of levetiracetam include fatigue, dizziness, and drowsiness. Levetiracetam has also been 
associated with behavioural problems and cases of psychosis, Briveracetam has comparable efficacy to 
levetiracetam but is better tolerated with fewer behavioural problems. 


RATIONALE: 


Correct Answer: 


e Initiate levetiracetam with regular serum drug monitoring to guide the dosing - Levetiracetam is a 
first-line option for generalized tonic-clonic seizures and is associated with a low risk of congenital 
malformations. However, serum levels may be affected during pregnancy so serum testing should be 
considered. 


Incorrect Answers: 


* Initiate valproic acid because an alternative first-line agent is preferred in the reoccurrence of a 
seizure disorder - Valproic acid should be avoided during pregnancy due to an increased risk of major 
congenital malformations and poor cognitive outcomes. 


© Initiate lamotrigine at the same dose as FT's previous regimen to achieve the same successful 
seizure control - Lamotrigine levels can decrease by at least 50% during pregnancy, which may impair 
seizure control. Thus, levels will need to be increased by approximately two times or more during 
pregnancy. In addition, lamotrigine needs to be titrated slowly to monitor for rash so it cannot be 
initiated at the same dose. 


Initiate ethosuximide since it is the preferred first-line agent for monotherapy in generalized tonic- 
clonic seizures - Ethosuximide is used as first-line monotherapy for absence seizures. It is not effective 
in generalized tonic-clonic seizures. 


TAKEAWAY/KEY POINTS: 


First-line treatment options for generalized tonic-clonic seizures include valproic acid (VPA), lamotrigine, and 
levetiracetam. In pregnancy, VPA should be avoided due to an increased risk of major congenital 
malformations and other AEDs, including levetiracetam, topiramate, oxcarbazepine, and lacosamide, may 
warrant serum drug monitoring to ensure effective dosing due to pharmacokinetic changes. 
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The correct answer is: Initiate levetiracetam with regular serum drug monitoring to guide the dosing 
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